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INOACHUTEJIbBHASA 3AIIMCKA

VYuebHblll Kypc «Anredpa U Havajga MaTEMaTHYECKOTO aHAIN3a» SIBJISETCS OJHHUM W3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CPEJHEro 00IIero oopa3oBaHUs, MOCKOJIbKY, C OJHON
CTOPOHBI, OH O0OecleunBaeT MHCTPYMEHTAIbHYIO 0a3y JUisi M3Y4YEHHUsS BCEX €CTECTBEHHO-
HAYYHBIX KYPCOB, a C IPyroil CTOPOHBI, POPMUPYET JTOTUYECKOE U A0CTPAKTHOE MBIILJICHUE
oOyJaronuxcsi Ha ypoBHE, HEOOXOAUMOM JJIsi OCBOCHUSI MH(GOPMATUKU, OOIIECTBO3HAHMUS,
UCTOPUH, CJIOBECHOCTH MW JPYruxX AWCHMILIIUH. B pamkax gaHHOro y4yeOHOro Kypca
oOyyJaroniecs OBJAJIEBAIOT YHHUBEPCAJIBHBIM SI3IKOM COBPEMEHHON HayKH, KOTopas
dbopMyIMpyeT CBOU JOCTHKEHUSI B MaTeMaTuieckon popme.

Y4eOHbIii Kypc anreOpbl ¥ Haual MaTeMaTHYeCKOTO aHaIn3a 3aKJIabIBaeT OCHOBY IS
YCTENIHOTO OBJIAJICHUsI 3aKOHAMU (PU3WKHM, XUMHH, OWOJIOTHH, TIOHMMAaHHWS OCHOBHBIX
TEHJCHITUN Pa3BUTHUS SKOHOMHUKH M OOIIECTBEHHOW KM3HU, TIO3BOJISIET OPUEHTUPOBATLCS B
COBPEMEHHBIX U(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO UCIOIB30BATh UX JIJIS
nanbHeiero oopa3oBaHUs U B TMOBCEIHEBHOW KH3HU. B TO ke Bpemsi OBIajeHUE
aOCTpaKTHBIMH W JIOTHYECKH CTPOTHMMH KOHCTPYKIIUSAMH ajareOpbl U MaTeMaTHYECKOTO
aHaNM3a pa3BHBACT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH,
JIOKa3bIBaTh YTBEPKACHHUS C TIOMOINBI0 MHAYKIMM W  PacCykJaaTh JCIyKTUBHO,
UCII0JI30BaTh 0000IIEHNE U KOHKPETHU3AIMI0, a0CTparupoBaHUe M aHAJIOTHI0, GOpPMUpPYET
KpEaTUBHOE U KPUTHUUECKOE MBIITUICHHE.

B xone u3yueHus yueOHOro kKypca «Anredpa M Hadajga MaTe€MAaTHUYECKOTO aHAIU3a»
oOyJaromiyecs: MOay4YaloT HOBBIN OIBIT PEIICHUs] MPUKIATHBIX 33134, CaMOCTOATEIHHOTO
MOCTPOEHUSI MATEMATUUYECKUX MOJIEIEH pealbHbIX CUTYallUi, MHTEPIIPETAIlUU MMOTYYEHHBIX
pelieHuni, 3HaKOMSTCSI C PUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKe
Y UCKYCCTBE, C BETAOIIIMMHUCS MAaTEMaTHICCKUMH OTKPHITHSAMHU U MX aBTOPaMH.

VYuebHbIil Kypc 00JajaeT 3HAYUTEIBHBIM BOCIIUTATENIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yeTcsl Kak uyepe3 y4eOHbId MaTtepual, CnocoOCTBYIOMNM (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaK U depe3 crenuduky ydeOHON [eATeTbHOCTH, TpeOyromei
MPOJOJDKUTEIFHON KOHIIEHTPAIlMd BHUMAHUS, CAaMOCTOSITEIBHOCTH, AaKKYpaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYCHHBII pe3ybTar.

B ocHoBe MeTonuku oOyueHus: anreOpe U HadajlaM MaTeMaTHYeCKOTO aHaln3a JICHKHUT
JeATEeTbHOCTHBIN IPUHIIUI 00yUYeHUS.

B crpykrype yueOHOro Kypca «Anredpa W Hadalla MaTEeMaTHYECKOTO aHaIN3a»
BBIICJICHBI CJICAYIONINUE COJEPKATEIbHO-METOINYECKHe JTMHUK: «Huciaa M BBIYUCICHHS,
«DyHKIIMU W Tpadukm», «YpaBHEHHS W HepaBeHCTBa», «Hawama marematudeckoro
aHanu3za», « MHOXeCTBa U JIOTHMKa». Bce OCHOBHBIE coAepKaTeIbHO-METOUYECKUE JTUHUU
W3YYaroTCs Ha MPOTSDKEHHUH JIBYX JIET 00yUeHHUs Ha YPOBHE CpEHET0 001Iero oopa3oBaHus,
€CTECTBEHHO JIOTOJHSS JAPYr Jpyra W TOCTENEHHO HACHIMAsICh HOBBIMH TEMaMu U
paznenamu. JlaHHBIA YYEOHBIA KypC SIBJSETCS MHTETPATHBHBIM, TOCKOJIBKY OOBEAMHSCT B
cebe coaepkaHWe HECKOJbKMX MaTeMaTHYeCKHX MAWCIMIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHSI, MATEMAaTHYCCKUIA aHAIHM3, TEOPHs] MHOKECTB, MaTeMaTHUecKas JIOTUKa 1
npyrue. Ilo wmepe Toro kak oOydaroniuecs OBJaJAE€BalOT BcE 0Oojiee MUPOKUM
MaTEMaTUYECKUM anmnapaToM, Y HUX MOCJIEI0BAaTEIbHO (hOPMHUPYETCS U COBEPIICHCTBYETCS



YMEHUE CTPOUTh MATEMATHYECKYI0 MOJEIb PEANbHON CHUTyallud, NPUMEHATH 3HAHUA,
[OJyYEHHBbIE TpU M3YYEHUM Yy4yeOHOro Kypca, M PELICHHS CaMOCTOSITEIBHO
chopMyTUpPOBAaHHOM MaTEeMAaTUYECKON 3a/1auH, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOAMYECKass JIMHUA «YuWcia ¥ BBIYMCIECHHS»  3aBEpUIacT
(dbopMupOBaHHE HABBIKOB HCIOJIB30BAHUS JEHCTBUTENBHBIX YMCEN, KOTOPOe ObLIO HAa4YaTo
Ha ypOBHE OCHOBHOro oOuiero odpaszoBanus. Ha ypoBHe cpenHero oduiero o0pa3oBaHus
0coboe BHUMaHME YyJenseTcd (OPMUPOBAHHUIO HABBIKOB pPallMOHAIbHBIX BBIUHUCICHUH,
BKJIIOUYAIONTUX B Ce0sl MCIOJIb30BaHUE PA3IMYHBIX (OPM 3alMCHU YWCIa, YMEHHUE JenaTh
IPUKUJKY, BBITOJHATh NMPUOJIMKEHHBIE BBIYMCIICHUS, OLIEHUBATh YWCIOBBIE BBIPAKEHUS,
paboTaTh ¢ MaTeMaTMYECKUMU KOHCTAHTAMHU. 3HAKOMbIe OOYyYarOIIUMCS MHOXECTBA
HATypaJbHBIX, LEJbIX, PALNMOHAIBHBIX M JCHCTBUTEIBHBIX YMCENI JIOIOJIHSIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4HCEelI. B KakIOM U3 3THX MHOMKECTB pPacCMaTPUBAIOTCS
CBOICTBEHHBIE €My CHEIM(PUUECKHE 3a/1a4 U OMEpaIiu: JIeJICHUE HAIeNI0, ONIEPUPOBAHNE
OCTaTKaMHW Ha MHOXECTBE IEJbIX YHUCEI, OCOObIE CBOMCTBA pAllMOHAIBHBIX U
UppAlMOHAJIbHBIX YHUCEN, apUPMETHUECKHUE OIlepalu, a TaKXKe H3BICUCHUE KOPHS
HaTypaJbHOM  CTENIEHHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  uucenl.  bmaromaps
MOCJIEIOBATEIbHOMY PpACIIMPEHUI0 Kpyra HCIOJb3YEMBIX YHCEI M 3HAKOMCTBY C
BO3MOXHOCTSIMM HX TMPUMEHEHHUA JUI1 pElIeHUs pas3IidyHbIX 3a7ad  (OpMHpYyeTCs
IPEICTABICHUE O €IMHCTBE MAaTEeMaTUKU KaK HAYKHM U €€ POJM B MOCTPOCHUH MoOJeel
pEaIbHOTO MUpPA, IUPOKO UCIOJIb3YIOTCA 000011IEHNE U KOHKPETU3ALIUA.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» PEAINU3YETCs HAa MPOTSHKEHUU BCEro OO0y4YeHHUs
Ha YpOBHE CpEIHEro oOuiero oOpa3oBaHMs, MOCKOJIBKY B KaxaoM paszaene [IporpamMmbl
IPELyCMOTPEHO pEUIEHUE COOTBETCTBYIOIIMX 3anad. B  pesynbrare oOydaroniuecs
OBJIQJICBAIOT PA3JIMYHBIMM METOAAMH PELICHUS PAUUOHAIBHBIX, HWPPALHOHAIBHBIX,
NOKa3aTeNIbHbIX, JIOTapU(PMUUECKUX W TPUTOHOMETPUUECKUX YpaBHEHUMN, HEPABEHCTB U
CUCTEM, a TakXKe 3aJay, coJepkamux mnapamerpbl. l[lomydeHHBIE yMEHMS IIMPOKO
UCIIOJIB3YIOTCSl TIPU UCCIEAOBAaHUU (PYHKUMN C MOMOILIBIO NMPOU3BOJHOM, MPHU pPEUICHUU
OPUKIAJAHBIX 337a4 M 3aJad Ha HaxO0XKJICHHWE HaumOOJIbIUMX W HAWMEHbBIIUX 3HAYEHUU
dbynkuuu. JlaHHas copepikaTeiabHas JIMHUS BKJIIOYAeT B cebsi Takxke (QopMUpoBaHUE
YMEHMHM  BBINOJHATH pacu€Tel 1o (opmyrnaMm, mpeoOpa3oBaHMsl  palMOHAIbHBIX,
UPPALHUOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TAK)KE BBIPAKEHUH, COJIEPIKAILIUX
cTeneHu M Jiorapudmsl. brarogaps U3ydeHHIO alreOpanyeckoro Marepuaia MpOUCXOIUT
JanbHeilee pa3BUTHE AITOPUTMHYECKOTO M aOCTPAKTHOIO MBIILIEHUS OOy4YaromnXcs,
(bopMUPYIOTCS HaBBIKU JIEAYKTUBHBIX PAcCyXACHUU, pabOThl ¢ CUMBOJIBHBIMH (popmamu,
IPENCTABICHUS 3aKOHOMEPHOCTEN M 3aBHCUMOCTEM B BHUJE PABEHCTB U HEPABEHCTB.
AnreOpa mnpemnaraer >(QQEeKTUBHbIE HHCTPYMEHTBHI MJIS PELICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak S3bIKa
HayKHU.

CopepxxarenbHo-MeToIMYecKas JIMHUSA «DyHKIUU U rpaduKm» TECHO NEperieTaeTcs
C JApYyrMMH JHHHMSIMH Y4eOHOTO Kypca, IIOCKOJbKY B KAaKOM-TO CMbICIE 3a7aéT
MOCJIEIOBATEIbHOCTh HM3Y4YEHUsI MaTepuana. V3ydeHue CTEeneHHOU, MoKa3aTelbHOMH,
JorapuMUYECKOH W TPUTOHOMETPUYECKHX (PYHKIMH, HX CBOWCTB U TpauUKOB,
UCIOJIb30BaHue (DYHKUUN ISl pEelIeHus 3a/1a4 U3 IPYruX y4eOHbIX MPEAMETOB U peabHOU



YKU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M, TaK U C PEIICHUEM YPAaBHEHUU U
HepaBeHCTB. [Ipu 3ToM O0JbIIOE BHUMaHKE yiensieTcs GOpMUPOBAHUIO YMEHUS BbIPAXKATh
dbopMmyramMu 3aBUCUMOCTH MEXIY Pa3INYHBIMH BEJIIMYMHAMU, HCCICIOBATH MOTYYEHHEIC
byHKIIMKM, CTpouTh UX Tpaduku. MaTepuan 3Toi coaep)KaTeIbHOW JIMHMM HAIENeH Ha
pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEKy BEIIMUMHAMU
B pa3au4yHOM ¢dopme: aHaIMTHYECKOW, rpaduueckoil W cloBecHOM. Ero wusydenue
CIOCOOCTBYET Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHHUS, CTIOCOOHOCTH K OOOOIIEHHUIO U
KOHKPETH3aIMH, HCIIOJIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHass JuHuA «Havanma MareMaTnyeckoro aHaiau3a»  MO3BOJSET
CYIIECTBEHHO PAaCUIMPUTh KPYr KAaK MaTEMATHYECKHWX, TAaK M MPUKIAAHBIX 3ajad,
JOCTYITHBIX OOYYalolUMCsl, TaK KaK y HHUX TOSBISAETCS BO3MOXHOCTb CTPOUTH TpaduKu
CJIIOKHBIX (PYHKIUH, ONpenensTh WX HauOOJbIINE U HAUMEHBIIUE 3HAYEHHUSI, BBIUYUCISATH
wiomanu Guryp u oObEMBI TeN, HaXOTUTh CKOPOCTH U yCKOpEHHUs mpoiieccoB. JlaHHas
coJiepKaTeNbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH TOCTPOEHHUS MAaTEMaTUYECKUX
MOJENEN pealbHbIX CUTyallUid, MO3BOJISIET HAXOJUTh HAWIYUYIIEE PEIICHUE B MPUKIAIHBIX,
B TOM YHCIE COLMAIBHO-)KOHOMHYECKMX, 3aJadax. 3HAaKOMCTBO C OCHOBaMH
MaTEMaTUYeCKOr0 aHaju3a CIOoCOOCTBYET pPa3BUTHIO aOCTPakTHOro, (opmanbHO-
JIOTUYECKOTO W KPEAaTUBHOIO MBIIUICHHS, (POPMUPOBAHUID YMEHUH PpACIO3HABATh
IPOSIBJIICHHS 3aKOHOB MAaTEMAaTHUKH B HAyKe, TEXHUKE U UCKyccTBe. OOyyarommecs y3HatT O
BBIJIAIOIINXCSI pe3yIbTaTax, MOJYyYEHHBIX B XOJI€ pa3BUTHS MaTeMaTHUKU Kak HayKd, U 00 UX
aBTOpax.

CopepxarenbHO-MeTOAUMYECKass JTUHUSA «MHOXECTBA M JIOTHKa» BKJIIOYAET B ceOs
AIIEMEHTBl TEOPUU MHOXKECTB U MATEMaTUYECKOH JIOTMKU. TeOopeTHKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTEMATUKU U MPEIaraloT Hauoosee
YHUBEPCAIBbHBIN A3BIK, OOBEAUHSIONUN BCE pa3/ieibl MAaTEMAaTUKN U €€ MPUITIOKEHUM, OHU
CBSI3BIBAIOT pPAa3HbIE MAaTEMaTUYECKUE AMCIUIUIMHBI U UX MPUIIOXKEHUS B €IUHOE LEJIOE.
[TooToMy BaXHO JaTh  BO3MOXHOCTh  OOydaromiemMycsi TNOHMMaTb  TEOPETHUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTEMaTHKHW M HWCIOJL30BaTh €r0 JJIsl BBIPAYKCHUS
CBOUX MbICHEH. [JpyruM Ba)KHbIM NPU3HAKOM MATE€MAaTHUKHU KaK HAyKH CIIEyeT MPU3HAThH
CBOMCTBEHHYIO €W CTpOrocTb OOOCHOBAaHMN U CIEAOBAaHHE ONpPEIEIEHHBIM IpaBHIIaM
IIOCTPOCHUS JIOKA3aTeJIbCTB. 3HAKOMCTBO C DJJEMEHTaAaMHU MaTEMATHYECKOM JIOTUKHU
CIOCOOCTBYET Pa3BUTHUIO JOTHYECKOTO MBIIUICHUS O0Y4YaroIIMUXCs, MO3BOJSET UM CTPOUTh
CBOM pacCCyXXJI€HHsI Ha OCHOBE JIOTMYECKUX MpaBuil, (POpMUPYET HABBIKU KPUTHUUYECKOTO
MBIIUICHUSI.

B yuebHOM Kypce «AnreOpa W Hauvajga MaTEMaTHYECKOTO aHAIW3a» MPUCYTCTBYIOT
OCHOBBl MaTE€MaTHYECKOTO MOJEIUPOBAHUSA, KOTOpblE MpPHU3BaHbl CIOCOOCTBOBATh
(GbOpMHPOBAHNIO HABBIKOB TIOCTPOCHUSI MOJIETIEN pealIbHbIX CUTYyallui, UCCIIEIOBAHUS ITUX
MOJIeJIel ¢ TIOMOIIBI0 amnmapara ajareOpbl U MaTeMaTHYECKOTO aHain3a, WHTEPIpETaIluu
MOJIYYEHHBIX pe3ysbTaToB. Takue 3aJaHusl BIUIETEHBI B KaXKblil U3 pa3/ieIoB MPOrpaMMBbl,
MOCKOJIbKY BECh MaTepuan Y4eOHOro Kypca IIMPOKO HCIONb3YeTCs Ui pelIeHus
OpUKIAAHBIX 3a7ad. llpu pelieHuM peanbHBIX NPAKTUYECKUX 3ajad  oOydarouiuecs
Pa3BUBAIOT HAOMIOATENBHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh Mpodiemy. JleaTenbHOCTh 1Mo



(GOpPMHPOBAHHUIO HABBIKOB pEHICHUS TMPUKIATHBIX 3aJad OpraHu3yeTrcs B IpoIiecce
U3YYCHUS BCEX TEM YUEOHOIro Kypca «Aredpa v Hayajia MaTeMaTHYEeCKOTO aHAIA3ay.

Ha wu3ydenme ydeOHOTO Kypca «Anrebpa M Hadajga MaTEMaTHYECKOTO aHaIu3a»
oTBoaUTCS 272 vaca: B 10 knacce — 136 gacoB (4 yaca B Henento), B 11 kmacce — 136 yacos
(4 yaca B HEZIEIIO).



COJEPXKXAHUME OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUSA

Paunonansupie ymucna. OOBIKHOBEHHBIE U JCCATUYHBIE ApOOU, MPOLEHTHI,
OeckoHeuHble nepuoandeckue apodu. Ilpumenenue npoOel M MPOIEHTOB ISl pEHICHUs
MPUKIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATbHON KU3HU.

JlelictBuTenpHble  4ucla.  PalnMoOHanbHBIE W UPpPAUMOHAIBHBIE  YHUCIIA.
ApudmMernueckue ornepanuyd ¢ IeWCTBUTEIbHBIMU YUCIaMU. MoIynb JAEHCTBUTEIHHOTO
yucia U ero cBorcrtra. [IpubmmkEéHHbIE BBIUUCICHUS, IpaBUiIa OKPYTIICHUS, IPUKUIKA U
OILIEHKA pe3yJIbTaTa BEIYMCICHUMN.

Crenenb c nenbiM mnokazareneM. bunom Heiotona. Mcnonb3oBaHue moAXOAsIIEH
dbopMBbI  3amucHU  JEHCTBUTEIBHBIX YHCENT [JJis1 pEHIeHUs MNPaKTUYECKUX 3aJad |
IIPECTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

Crenensp ¢ palMoHaNIbHBIM [OKAa3aTeNIeM U €€ CBOMCTBA, CTENEHb C JE€HCTBUTEIbHBIM
ITOKA3aTEIIEM.

Jlorapudm uucna. CoiicTBa jorapudma. /lecaTnunbie U HATypaJIbHbIE JOTapUPMBI.

CuHyc, KOCHHYC, TAHI€HC, KOTAaHI€HC YHCJIOBOIO aprymeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YMCIIOBOI'O apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE NMPeoOpa3oBaHMs. YpPAaBHEHHE, KOPEHb ypaBHEHUS.
PaBHOCMIBHBIE  ypaBHEHUST W ypaBHEHUsA-clIenCTBUA. HepaBeHCcTBO, pemieHune
HEpPAaBEHCTBA.

OcCHOBHBIE METOJABI PEIICHUS INEIbIX MU JPOOHO-pAllMOHATBHBIX YpPaBHEHUU U
HEPABEHCTB. MHOTOWIECHBI OT OJJHOM MEpEMEHHOM. JleeHne MHOrowieHa Ha MHOTOWIEH C
octatkoM. Teopema bezy. MHorousiensl ¢ nenbimMu ko3 dunnenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COJIEPIKAIINUX CTENEHU U KOPHHU.

HNppanuonansHele ypaBHEHUs. OCHOBHBIE METOJbl PEIICHHUS HWPPAMOHATBHBIX
YPaBHEHUM.

[loka3arenbHble  ypaBHEHHMS. (OCHOBHBIE METOJbl PELICHHUS IOKAa3aTEIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckne ypaBHeHHs. OCHOBHBIE METOJNbI PEIICHUS JOTapu(pMUUECKUX
YPaBHEHHUM.

OcHoBHBIE TpUroHOMeTpruyeckue popmybl. [IpeoOpazoBanre TPUTOHOMETPUUECKHUX
BbIp@)XECHUH. PereHne TpuroHoMETpuYECKUX ypaBHEHUN.

Pemenne cucrteM TMHENMHBIX YpaBHEHHN. MaTtpuiia CUCTEMbI JIMHEMHBIX YPaBHECHUM.
OnpenenuTens MaTpULbl 2X2, €r0 TeOMETPUUECKUN CMBICT U CBOMCTBA, BHIUYUCIECHUE €T0
3HAYCHUS, TIPUMEHCHHUE OMPEACTUTEINS ISl PEUICHUS CUCTEMbl JIMHEHMHBIX YpPAaBHEHUMU.
Pemenune npukiiagHapIx 3a71a4 ¢ MOMOILBIO CUCTEMBI JIMHEUHBIX ypaBHEHUN. MccienoBanue
ITOCTPOECHHOU MOJENH C IMTOMOILBIK MATPULL U OITPEACIIUTENCH.



[TocTpoeHne MaTeMaTH4ECKUX MOJEIEN PEATIbHOM CUTyallMy C IIOMOLIBIO YPABHEHUN
YU HEPAaBEHCTB. [IpuMeHEHME ypaBHEHUMN M HEPABEHCTB K PELICHUI0 MAaTEMATHUYECKHUX
3a]a4 U 3a]a4 U3 pa3IMuHbIX 00JacTel HAyKH U PeasIbHOM JKU3HU.

DOyHKUMH U TPaPUKH

®OyHKIUs, cnocooObl 3a1anus GyHKud. B3aumuo obpatubie Gynkimu. Kommosuims
bynkmuit. ['paduk Qynkunn. dnemeHTapHbie mpeodpa3oBanus rpa@uKoB QyHKIIHA.

OOnacTh ompeneNneHruss W MHOXKECTBO 3HaueHuM ¢ynkumu. Hymu QyHKmm.
[IpomexyTku 3HaKomocTostHCTBA. Y&THbie u Heu€THhie GyHKIuU. [lepuoanueckue
dbynkuuu. [IpomMexxyTku MOHOTOHHOCTH (YHKIHMHA. MaKCUMyMbl U MUHUMYMBbI (DYyHKIIUU.
HauGomnbiiee u HauMeHblIee 3HaueHus1 QYHKIIMKU HAa IPOMEXKYTKE.

Jluneiinass, KBaapaTuyHas W JOpOOHO-IMHEWHAs  (QYHKIUUA. DJIEMEHTapHOE
UCCJIEIOBaHHE U TTOCTPOCHUE UX IPpapUKOB.

CreneHHast pyHKIUS ¢ HATYpaJbHBIM U IIeJIbIM TTokaszareneM. E€ cBoiicTBa u rpaduxk.
CpoiictTBa U rpaduKk KOpHA N-0M cTelneHW Kak (YyHKIUU OOpaTHOM CTENEHH C
HaTypaJIbHBIM MOKA3aTENIEM.

[loka3atenbHass W Jorapupmuyeckas (QyHKIUU, HUX CBOWCTBA U TIpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIICHUs YPABHEHU.

TpuronomeTrpuyeckasi OKpY>KHOCTb, ONPEJECICHUE TPUTOHOMETPUUYECKUX (HYHKIUH
YUCJIOBOTO apryMEHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B pealbHBIX Mpoueccax M sBICHUX. | 'paduxu
pEAIBHBIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4eCKOIo aHAJIN3a

[TocnenoBarenbHOCTH,  CHOCOOBI  3alaHusi  IOcCieqoBaTenbHOCTEH.  Meton
MaTeMaTH4eCKOW MHAYKUHUA. MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIIENOBATEIBHOCTH.
HcTopust BOSHUKHOBEHHS] MAaTEMAaTHUYECKOT0 aHaIN3a KaK aHain3a OECKOHEUYHO MaJlbIX.

Apudmernueckass M reomeTpuueckas mporpeccud. beckoHedyHO yObIBaromas
reomerpuyeckass nporpeccus. Cymma O€CKOHEYHO YOBIBAIOLIEH TI'€OMETpPHUUYECKOM
nporpeccuu. JIMHEWHBIM M DKCHOHEHUMANbHBIA POCT. Uuciao e. DopMyna CIOXKHBIX
IPOLIEHTOB. cronb30BaHME MPOrpeccur sl PELICHUs PEeajbHBbIX 3a7ad MPUKIAJTHOTO
Xapakrepa.

HenpepbiBHble QyHKIIMU U MX CBOMCTBA. TOUKM pa3pbiBa. ACUMITOTHI T'padHUKOB
¢dbynkuuii. CpoiicTBa (YHKIMI HENPEPHIBHBIX Ha OTpe3ke. MeToj HHTEpBaJoB IS
perieHus HepaBeHCTB. [IpuMeHEHHE CBOMCTB HEMPEPHIBHBIX (PYHKIUNA [JIS PEIICHUS
3aaad.

[lepBas u BTOpas mnpousBogHble GyHKUMU. OmnpeneneHue, reoMeTpUYEeCKUuidl u
(bu3MYecKuil CMBICT TPOU3BOTHON. YpaBHEHHUE KacaTeabHOU K Tpaduky QyHKIUH.

[IpousBoanbie snemMeHTapHBIX GyHKIHA. [Ipon3BomHas CyMMBbl, NPOU3BEICHUSA,
YaCTHOTO ¥ KOMITO3ULIUU (DYHKIIUH.

MHo2xecTBa M JIOTHKA

MHoOk€eCTBO, omepanyu HaJl MHOXKECTBAMM M HUX CBOWCTBA. JluarpamMmsl Jitnepa—
Benna. [IpuMmeHeHne TEOpETHKO-MHOKECTBEHHOI'O Aarapara Uil ONMCAaHUs PEAIbHBIX
IPOLIECCOB U SIBJICHUH, TP PEIICHUH 3a]a4 U3 IPYrUX yueOHBIX MPEIMETOB.



Ompenenenne, Teopema, CBOHCTBO MaTEeMaTHYECKOrO OOBEKTa, CIIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIbHBIC YPAaBHCHUS.

11 KIJACC

Yucaa v BIYMCICHUA

HarypanbHbie u neinble uncina. [I[puMeHeHne NpU3HAKOB ACIUMOCTH LIENBIX YHCEIL,
HanOopIui o0mui aenmurens (nanee — HOJl) m HammensbIniee oOIee KpaTHOe (manee —
HOK), octaTkoB 1o moay:nto, anroputMa EBkina A penieHus 3aad B LEJIbIX Yuciax.

KommiekcHple yncna. Anrebpandeckass M TpUTOHOMETpUYecKas (HOpMBI 3alucu
KOMILJIEKCHOTO 4Hucia. ApudMeTHuecKre oOrepanud ¢ KOMIUIEKCHBIMU YHCIIAMHU.
N300pakeHre KOMIUIEKCHBIX 4YMCENl Ha KOOpAuHATHOM mimockocTH. Popmyrna Myaspa.
Kopau Nn-oil creneHn n3 KOMIUIEKCHOTO yucia. [[puMeHeHne KOMIUIEKCHBIX 4YuCeN s
penieHust GU3NYECKUX U TEOMETPUUYECKHX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucteMa M COBOKYIHOCTh YPAaBHEHUN W HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U
CHUCTEMBI-CIIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OT00p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUI C MOMOIIBIO TPUTOHOMETPUUECKOMN
OKPY>KHOCTH. Penienne TpuroHoOMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEeNbHBIX U JOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHHS CUCTEM M COBOKYIIHOCTEW pAallMOHAIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a1a4
U 33/1a4 U3 Pa3IMYHbIX 00JACTEH HAYKU M PEAIbHOM KU3HH, MHTEPIIPETAIUS MMOTYYECHHBIX
pe3yJIbTaTOB.

@OyHkuuu U rpapuku

['padux xommnoszuruu GyHkiui. ['eomeTpuueckre 00pa3bl ypaBHEHHN U HEPABEHCTB
Ha KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpruueckre QPyHKITUU, UX CBOMCTBA U TPAPUKHU.

['papriueckne mMeTonbl pelleHUs] YpaBHEHUW U HEpPaBEHCTB. I'paduyeckue MeToAbl
peLIeHHus 3a1a4 C TapaMeTpaMH.

Hcnonp3oBanue rpa@ukoB GyHKIHN 17151 UCCIIET0BAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT TIPH PEIICHUH 3a7a4 U3 JPYTrUX Y4EOHBIX MPEIMETOB U PEabHON
JKU3HU.

Hauyana MaTeMaTH4ecKOro aHajamnsa

[IpumeHeHne TPOU3BOAHONW K MCCIENOBAHUIO (PYHKIMHA HA MOHOTOHHOCTH U
sKcTpeMyMmbl. HaxokneHue HauOONbIIer0 W HAMMEHBIIET0 3HAYCHWM HEMpephIBHOU
(GYHKIIMHM Ha OTpE3Ke.

[IpumeHeHne POU3BOJHOM JJIsi HAXOXKICHUSI HAWIYUYIIETrO PEIICHUS] B MIPUKIIATHBIX
3a/ayax, JJIsl ONpEENIeHUs] CKOPOCTH U YCKOpPEHHUs Mpoliecca, 3aJaHHOro (hopmMyoi wiu
rpaguKoM.



[lepBooOpa3Hasi, = OCHOBHOE  CBOWCTBO  mepBooOpa3Hbix.  IlepBooOpasHbie
aneMeHTapHbIX pyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

WNurterpan. ['eomerpuyeckuil CMBICH HHTErpana. BplumMcieHHE ONpeaeaéHHOro
uHTerpaia no gpopmysne Hetotona-JleitoHua.

[Ipumenenue uHTerpana Jjisi HAXOXKIEHUS IUIOIIAJeH MIOCKUX (Uryp u o0bEMOB
r€OMETPUYECKUX TEIL.

[Mpumepsr  pemieHuit  auddepeHnnaIbHbIX  ypaBHeHHH.  MaTemaTuueckoe
MOJICJIMPOBAHUE PEATTbHBIX MPOIIECCOB C MOMOIIIbIO AU(depeHIIUATBHBIX YPABHEHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUWA YUYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YTJIVBJIEHHBIM YPOBEHE) HA
YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJBTATBI

1) rpamaIaHCKOro BOCIMTAHMS

cOPMHPOBAHHOCTh TPAXKTAHCKON TMO3ZHWIIMK OOYdYarOIMIeToCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O 4YJIEHA POCCUHCKOrO OOIEeCTBA, MPEJACTABICHHE O MaTEMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUU, TPOIEAYP TPaXTaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHl M JPYroe), YMEHHUE B3aUMOJIEWCTBOBATH C COLIMAILHBIMU
WHCTUTYTaMH B COOTBETCTBHUHU C UX QYHKIUAMU U Ha3HAUCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKOM TPAXKIAHCKONW HACHTUYHOCTH, VYBAXKECHHUS K
NpOILIOMY M HACTOSIIEMY POCCHUICKOW MATEMAaTUKH, IIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSM POCCHUICKMX MaTEMAaTHUKOB M POCCHUMCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ITUX JOCTHKEHUM B IPYTUX HAyKaX, TEXHOJOTHUSAX, chepax SKOHOMUKH;

3) IYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHME JIyXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, CPOPMHUPOBAHHOCTD
HPAaBCTBEHHOI'O0 CO3HAHUS, JTUYECKOrO IIOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHXKCHUN HAyKH U JIESITEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOMUMBOTO OYIyIIIETO;

4) 3CTEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIHOYAas OCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIICHUH, pPACCYXKIEHUH, BOCHPUUMYHUBOCTH K
MaTeMaTUYECKHM acleKTaM Pa3iInyHbIX BUAOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHSI NPUMEHATh MaTEMAaTHUUYECKHWE 3HAHUA B MHTEpecax
3I0pOBOTO U 0€30IMacHOTr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIIEHHUE K CBOEMY 3/I0POBBIO
(3mopoBOoe TMTaHWE, COATAHCHUPOBAHHBIA PEXUM 3aHATUH U OTAbIXa, perysspHas
¢dbu3nueckass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUSX CIOPTHBHO-
03JI0POBUTEIBHOMN JAEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAaHWE IEHHOCTH TPYAOTIOOHUS, MHTEPEC K Pa3THMUYHBIM
chepam mpodeccHOHaNBbHON ESITENIbHOCTH, CBS3aHHBIM C MAaTeMAaTHKOM u €€
NPUIOKCHUSIMUA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oynymied mnpodeccuu u
pear30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIaHbI, TOTOBHOCTb U CIIOCOOHOCTh K
MaTeMaTHYECKOMY OOpa30BaHMI0 M CaMOOOpPA30BaHMIO HA TMPOTSHKEHUM BCEU KU3HH,
TOTOBHOCTh K AKTHUBHOMY YYAaCTHIO B PEHICHUU MPAKTUYECKUX 3a7ad MaTeMaTUYECKOU
HaIpPaBJIEHHOCTH;

7) 3KOJIOTUYECKOT0 BOCITMTAHUSA:

c(hOpMUPOBAHHOCTh DKOJIOTUYECKOW KyJIbTYpbl, MMOHUMAaHUE BIUSHUS COLUAJIBHO-
PKOHOMHYECKHUX IMPOIECCOB HA COCTOSIHUE MPUPOAHON M COLUMAIBHOW Cpe/ibl, OCOZHAHUE



IO0ATBHOTO  XapakTepa JKOJOTHYECKHUX TMpoOJieM, OpHUEHTalus Ha NPUMCHCHHE
MaTeMaTUYeCKUX 3HAHUW IS pEIIeHHWs 3a7ad B OOJacTH OKPYXKAIOMIEH Cpeibl,
MJIAHUPOBAHUE TMOCTYNKOB M OIIEHKM MX BO3MOXHBIX TMOCIEACTBUI I OKpPYXaoIIei
Cpesl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH W OOLIECTBEHHOW MPAaKTUKH, MOHUMAHHE MAaTEeMaTUYECKOW HAyKHU Kak
chepbl YenoBeUYECKON AEATETbHOCTH, ATANOB €€ Pa3BUTHUA U 3HAUYMMOCTH JJIsI Pa3BUTHS
[MBWIN3ALIMK, OBJIAJICHUE SI3BIKOM MaTEMaTHMKH W MaTeMaTHYeCKOM KYyJIbTYpOH Kak
CpeACTBOM IIO3HAHUSA MHpa, TOTOBHOCTD OCYILIECTBIIATh IIPOCKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE yUeOHbIE 1eiCTBUSA

ba3oBble 1ornyeckue AecTBU:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUN MEXIy TMOHIATUSAMU, (OPMYJIUPOBATH OMNPEACIICHUS TOHSITHH,
YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKALMKU, OCHOBAHUS Jisi 000OIECHUS U
CpaBHEHMS, KDUTEPUHU IMPOBOJUMOIO AHAIIN3A;

BOCIIPUHUMATH, (DOPMYIUPOBATh U MPEOOPa30BBIBATH CYKJICHUSA: YTBEPIUTEIbHBIE U
OTpUIlaTEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3UM W MPOTUBOPEUUS B
dakTax, TaHHBIX, HAOJIIOACHUSAX U YTBEPKICHUSX, MpejiaraTh KpUTEPUHU JJIsI BBISIBJICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JIeJIaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIOUECHHUM, YMO3aKJIIOUeHUHN TT0 aHAJIOTUU;

MPOBOAUTL CAMOCTOSITENIbHO  JIOKA3aTeIhCTBA MATEMATHUYECKUX  yTBEPKIACHUU
(mpsiMble ¥ OT MPOTHBHOTO), BHICTPAMBATh APTYMEHTAIIMIO, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 pemieHuss yueOHOM 3amadyu (CpaBHHUBATh HECKOJIBKO BAapHUaHTOB
pelieHusi, BbIOMpaTh HauOosee MOAXOIAIIUNA C Y4ETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJB30BaTh  BOMNPOCHI  KaK  HCCIIEIOBATENIbCKUM  WHCTPYMEHT  MO3HAHUS,
dbopMyIUpoBaTh BOMPOCHI, (UKCUPYIOIIUE MPOTUBOpEUYHE, MPOOJIeMy, YCTaHABIUBATH
HMCKOMOE M JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIINIO, MHCHUE;

MPOBOJAUTH CAMOCTOSITEJILHO CIJITAHUPOBAHHBIA HSKCIEPUMEHT, HCCIEIOBAHHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MareMaTuueckoro oOBeKTa, SBJICHUS, IMpoIriecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeIbHO  (OPMYJIUPOBAaTH OOOOIIEHUST W BBIBOABI 10 pe3yibTaTaM
MPOBEJAEHHOTO HAOIOJICHUs, HCCIIEIOBaHMS, OIEHUBATh JOCTOBEPHOCTh IMOJYyUYEHHBIX
pE3yJIBTaTOB, BEIBOJIOB M 00OOIICHUT;



IPOTHO3UPOBAaTh  BO3MOXKHOE  pa3BUTHE IMpOLEcCcCa, a TAKXKE  BBIIBHUIaTh
IPEAINOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanmeii:

BBISBJIATH A€(PULINATH HHPOPMAIUH, TaHHBIX, HEOOXOAMMBIX JUUIsl OTBETAa HAa BOIIPOC U
JUIS PEILICHUs 3aJauH;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh W MHTEPHPETUPOBATH HH(OPMALMIO PA3NUYHBIX BUIOB U (opm
IPECTaBICHNUS;

CTPYKTYpUpOBaTh HMH(POpMALMIO, MPEACTaBIATh €€ B pasnyHbIX (popmax,
WTIOCTPUPOBATh rpapUuecKy;

OLICHMBATh HAJA&KHOCTh WH(GOPMALMU MO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIe YueOHbIe 1eiCTBUA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJAECHHUA B COOTBETCTBUU C YCJIOBHSIMH U
LEJSIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTb CBOIO TOUKY 3PEHHUSI B YCTHBIX U
IIMCBMEHHBIX TEKCTax, AaBaTh IIOSCHEHHUS MO XOAY PEUICHHUsS 3a/ladd, KOMMEHTHPOBATh
IIOJIyYEHHBIN PE3YIIbTAT;

B XO0J€ OOCYXIEHHUS 3a/laBaThb BOMNPOCHI IO CYIIECTBY OOCYXIA€MOMl TEMBI,
npo0JieMbl, perraeMol 3aJaud, BBICKa3blBaTh HJCH, HALIEJICHHbIE HA IMOWUCK pEIlEHu,
CONOCTaBIAAITH CBOM CYXKJIEHHSI C CYXICHHSAMH JPYI'MX YYaCTHUKOB JHAJIOTA,
O0OHapyKMBaTh Pa3au4le M CXOJCTBO MO3ULIHUHA, B KOPPEKTHOU (popme (popMyIHpOBaThH
pa3HOIJIACHS], CBOU BO3PAXKEHUS;

NPEACTABIATh PE3yJbTaThl pEIICHUS 337auM, SKCIOEpPUMEHTa, MCCIEI0BaHNUs,
IPOEKTa, CAaMOCTOSTENIbHO BbIOUPATh (hOpMaT BBICTYIUIEHHS C YYETOM 3a7au MPEe3eHTalH
¥ 0COOEHHOCTEH ayaUTOPHUH.

PerynsitTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE I€eiiCTBHS

Camoopranusamnus:

COCTaBJIAThH IJIaH, aJITOPUTM PEIICHUS 3a7a4H, BRIOUPATh CIIOCOO PEIICHHS ¢ YU4ETOM
UMEIOIIUXCSL  PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOU UH(pOpPMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh HAaBBIKAMH ITO3HABATEIbHOW pPEeQICKCHH KaK OCO3HAHHS COBEPIIACMBIX
NEeUCTBUH U  MBICIUTENIBHBIX MPOIECCOB, HMX PE3yJbTaTOB, BIJAETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpollecca W pe3yjibTaTa pelieHdus MaTeMaTHYeCKON
3a7a4H;

NPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh HPH PEIICHUH 3a/1a4l, BHOCUTh
KOPPEKTHBBI B JICSITCIHPHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HaWJIEHHBIX
OIIMOOK, BBISIBIICHHBIX TPY/IHOCTEH;



OIICHWBATh COOTBETCTBHE pe3yibTaTa IEIU U YCIOBUSM, OOBICHATH TPHUYUHBI
JOCTIDKCHUSI VI HEJOCTYKCHHS Pe3yJIbTAaTOB JESATEIHHOCTH, HAXOIUTh OMMOKY, TaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMATh W UCIOJB30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBUAYATHHONW PabOTHI
IpU PEIICHUN y4eOHBIX 3a7a4, IPUHUMATH I€JIb COBMECTHOU JESITEIbHOCTH, IIJIAHUPOBATh
OpraHM3aIlMI0 COBMECTHOM paboOThl, pacmpeaensiTh BUABl paldOT, JOrOBapUBATHCH,
o0CyXIaTh MPOIIecC U pe3yabTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B TPYIIOBBIX ¢Gopmax paboTel (0OCyXaeHus, OOMEH MHEHHM,
«MO3TOBBIC IMITYPMbD» U UHBIC), BBITIOTHATH CBOIO YacTh pa0OThI U KOOPIAUHUPOBATH CBOU
JEHCTBUS C IPYTMMH Yi€HAMU KOMaHbl, OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOLIWI
MPOIYKT IO KPUTEPHUIM, CPOPMYIUPOBAHHBIM YH4ACTHUKAMH B3aUMOICHCTBUI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ooyuenust B 10 kj1acce oOyJaromuiicss MOTYYUT CISAYIONIHNE MPEIMETHBIC
pe3yJbTaThl MO OTACIBHBIM TeMaM padoueil mporpaMmbl yueOHOIo Kypca «Ajredpa u
Hayaja MaTeMaTUYECKOTO aHAJIN3ay:

Yucia v BBIYUCIEHUA:

CBOOOJHO  OIEpUPOBATHh MOHATHUSAMH: paIlMOHAJIBLHOE YHCIO, OCCKOHEYHas
nepuoandecKas ApoOk, MPOIEHTHI, UPPAIMOHATILHOE YHCII0, MHOXKECTBA PAIlHOHAIBHBIX H
JIEVUCTBUTEIBHBIX YUCEI, MOJYJIb JEUCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JAPOOM U TPOILEHTHI ISl PEUICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3InyHbIX
OTpACJIE 3HAHUW U pEATbHOW KU3HU;

MPUMCHSTH IPUOIMKEHHBIC BEIYUCIICHUS, TTPABUIIa OKPYTJICHUS, TPUKHUIKY U OIICHKY
pe3yabTaTa BEIYMCICHUM;

CBOOOJ/IHO ONEPUPOBATH MOHATUEM: CTEIMEHb C IIEJIBIM IOKa3aTesieM, UCMOJIb30BaTh
MOAXOJAIILYI0 (POPMY 3aMUCH ACHCTBUTEIIBHBIX YUCEN JJIs PEIICHUS MPAKTUYECKUX 3a/1a4
Y IPEJCTABIICHUSA TIaHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(DMETHICCKHN KOPEHb HATyPAJIbHOM CTECTICHU;

CBOOOJIHO ONEPHUPOBATH MOHATHEM: CTEIICHD C PAIIMOHAIBHBIM TTOKA3aTEIIEM;

CBOOOJ/IHO ONIEPUPOBATH MOHATUAMMU: JIorapudM 4yucia, AECATUYHbIC U HATypaJIbHbIC
Jgorapupmel;

CBOOOJTHO OIMEpUPOBaTh TMOHSATUSMU: CHHYC, KOCHHYC, TaHI€HC, KOTaHTECHC
YHCIJIOBOT'O apryMEHTA;

ONEPUPOBATH MOHSATUSIMU: APKCUHYC, APKKOCMHYC M AaPKTAHTE€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MMOHATUSIMH: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTRBO,
PaBHOCUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

MPUMEHSTh Pa3IMYHbIE METOJIbI PEIICHUS PAllMOHATBHBIX U APOOHO-pallMOHATBHBIX
YpPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB;



cBOOOIHO OMEPUPOBATH MOHATUSAMU: MHOTOWIEH OT OJHOM MEPEeMEHHON, MHOTOYJICH
¢ menbpiMu KodhGUuImeHTaMu, KOpHA MHOTOWICHA, IPUMEHSTh JIeJIEHHe MHOTOWICHA Ha
MHOTOYJIEH C OCTaTKOM, Teopemy besy u reopemy Buera nns pemenus 3aaay;

CBOOOJTHO OMEpUPOBATh TMOHATUSIMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUW, MaTpHUlia,
OTpEeNEIUTeNIb MaTPUIBI 2 X 2 U €ro reOMETPUUYECKUNA CMBICII, UCIOJIb30BaTh CBOMCTBA
ompeaenuTens 2 X 2 A BBIUUCICHHUS €r0 3HAYCHHS, MPUMEHITh OMPEASTUTETH IS
pEIICHNUs] CHUCTEMBbl JMHEHWHBIX YpPaBHEHWH, MOJICIUPOBATh pEATbHBIE CHTYaIlldud C
MOMOIIbI0 CHUCTEMbl JIMHEWHBIX YpPaBHEHUW, HCCIIENOBAaTh MOCTPOCHHBIE MOJEIU C
MOMOIIBIO MaTPUIL U OTIPEICTUTENICH, MHTEPIPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCITI0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJIs TPeoOpa30BaHUsl BhIPAKEHUM;

BBITMIOJHATh MPEOOpa30BaHUS YHCIOBBIX BBIPAKEHUH, COAEPKAIIUX CTEMEHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBA JiorapuMoB nJisi TNpeoOpa3oBaHus JOrapupMUUYECKUX
BBIPAKCHU,

CcBOOOIHO  OMEpUPOBATh TMOHATHSIMH: HppalOHANbHBIE, TIOKAa3aTeNbHbIE |
JorapuMUYECKUE YPaBHEHHUS, HAXOIUTh HX PEHICHUS C TIOMOIIBI0 PaBHOCHUIBHBIX
MIEPEXO0/I0B MM OCYIIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHE (QOpMyNbl Il  MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOMHO OINEPUPOBATh MOHATHEM: TPUTOHOMETPHUECKOE YypaBHEHUE, MPUMEHSTh
HEOOXOoauMBbIe (OPMYJIBI TSI PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX
YPaBHEHUI;

MOJICIUPOBATh pPEAbHbIE CUTYallMM HA S3bIKE alareOpbl, COCTABIISITH BBIPAXKEHUS,
ypaBHEHUS, HEPABEHCTBA MO YCIOBUIO 3a/laud, HCCIEAOBATh MOCTPOEHHBIE MOJEIU C
UCTIOJIb30BAaHUEM armapaTa anreOpbl.

DOyHkuuu U rpapuku:

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: (PYHKIUSA, CHOCOOBI 3amaHusi (QYHKIIUU,
B3aMMHO OOpaTHbIe (PYHKIMU, KOMMIO3UIMs (GYHKUMHA, Tpaduk (PYHKIUU, BBIMOIHSATH
3JeMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (QYyHKIIHII;

CBOOOHO OMEPHUPOBATH MOHATHIMH: 00JIACTh OMpPEIEICHUSI U MHOXKECTBO 3HAYCHUI
byHKIHMA, HYJIA QYHKITNH, POMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: YETHBIC U HEUETHBIC (YHKIIUU, TIEPUOTUIECCKUE
GyHKIUHA, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAKCUMYMbl 1 MUHUMYMBbI (DyHKITUH,
HauOoJbIIIee M HAMMEHbIIIee 3HaUeHNe (YHKITUN Ha TPOMEKYTKE;

CBOOOTHO OTNEPUPOBATH MOHSATHUSMHU: CTCIICHHAS] (PYHKIIUS C HATypaJbHBIM M IIEJIBIM
nokasareyieM, Tpaduk CTeneHHOW (YHKIIMU C HATYPAIbHBIM W TEJBIM ITOKa3aTelieM,
rpaguk KOpHS N-OM cTenmeHW Kak GYHKIMA OOpaTHOM CTENEHH C HaTypabHBIM
MOKa3aTesieM;

OIepUPOBATh TOHATUAMU: JTUHEHHAs, KBaJApaTHIHAS U JPOOHO-ITHHEHHAS (QYHKIIHH,
BBITIOJTHATH 3JIEMEHTAPHOE HUCCIIEIOBAaHUE U TTOCTPOCHHE UX IPa(pUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TTOKa3aTellbHAs U jJorapupmudeckas QyHKIIuu,
WX CBOMCTBA U rpadMKH, UCTIOIH30BaATh UX TPa(UKH I PEIICHNS YPaBHEHUI;



CBOOOJIHO  ONEpUpPOBaTh  TMOHATUSMHU:  TPUTOHOMETPUYECKAs  OKPYKHOCTb,
orpesieNieHue TPUTOHOMETPUUECKHUX (DYHKIUI YMCIOBOTO apTryMEHTa;

UCIIONB30BaTh rpaduku (HyHKIUN IS MCCIEAOBAaHUS TMPOLIECCOB U 3aBUCHUMOCTEH
IpU PELICHUU 3a/lady U3 JPYruX Y4YeOHBIX NPEIMETOB U PEATbHOW >KU3HH, BBIPAXKATh
dbopmynamMu 3aBUCUMOCTH MEXK/y BEIMYUHAMU;

Hauana MaTeMaTn4uecKoro anajamu3sa:

CBOOOJIHO  OMEpUPOBaTh MOHATHAMH: apudmeTuyeckas U TeOMETpUYecKas
nporpeccusi, OECKOHEYHO YOBIBarollas reoMeTpuYeckasi MpOTrpeccus, JWHEWHBIN U
HKCIIOHEHIIUATIBHBIM poCT, ¢GopMyna CIOXKHBIX IPOILIEHTOB, MUMETh MPEJCTABICHUE O
KOHCTAHTE;

UCITOJIB30BATh IPOrPECCHH ISl PELLICHUS PEANbHBIX 3314 MPUKIIAJHOTO XapaKTepa;

CBOOOJHO OIEPUPOBATH MOHATHUAMH: TOCIEAOBATEIBHOCTh, CHOCOOBI 3aJaHUs
MOCJIEA0BATENBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE IMOCIEA0BATEIBHOCTH, MOHUMATh
OCHOBBI 3apOKJICHHUSI MATEMaTHYECKOTO aHaJIN3a KaK aHan3a OECKOHEUHO MaJlbIX;

CBOOOJIHO OMNEPHUPOBATH MOHATUSIMU: HENPEPHIBHbIE (PYHKIMH, TOYKU pa3pbiBa
rpaduka QyHKINH, aCUMIITOTHI rpaduka PyHKIINY;

CBOOOJHO ONEPHPOBATH MOHATHEM: (PYHKIMS, HENPEPHIBHAS HA OTPE3KE, IPUMEHSITh
CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUHN IS pEIICHUS 3a/1a4;

CBOOOJTHO OIEPUPOBATH IMOHATUAMH: TIEpBasi U BTOpas MPOU3BOJHBIC (PYHKIUH,
KacaresbHas K rpaduky QyHKIIUY;

BBIYUCIISITh MPOU3BOJIHBIC CYMMBI, MPOU3BEICHUS, YaCTHOTO M KOMITO3UIIMU JBYX
GyHKIUNA, 3HATh POU3BOIHBIC SJIEMEHTAPHBIX QYHKIIUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (PU3NYECKUN CMBICI MPOU3BOJHOMN JIJISl pelIeHUs
3a/1ay.

MHokecTBa M JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHSATUSAMH: MHOXKECTBO, OI€pAllMy HaJ MHOXKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXXECTBEHHBIN amnmapar JJisl ONHCAaHUs pealbHbIX
MIPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX YIEOHBIX MPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATUAMU: ONpPEIEICHUE, TEOPEMA, YPaBHEHHE-CIIE/ICTBHE,
CBOMCTBO MaTeMaTHYECKOTr0 OOBEKTa, J0KA3aTEIbCTBO, PABHOCWIbHBIE YPAaBHEHUS U
HEPaBEHCTBA.

K koHiy o0yuyenus B 11 kiiacce oOyyaromuiicss MOJYYUT CIEAYIOLIUE TPEeIMETHBIC
pe3ynbTaThl MO OTACIBHBIM TeMaM pabouell mporpaMMmbl y4eOHOTO Kypca «Anrebpa u
Hayajla MaTeMaTHYeCKOTO aHAJIN3a:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO ONEpUPOBATh MOHATHAMH: HATypaJlbHOE U I€J0€ YHCI0, MHOXECTBa
HaTypaJIbHBIX U LEJbIX YUCEN, UCMOIb30BATh MPU3HAKH JeIUMOCTH 1enbix unuces, HOJl u
HOK HatypanbHBIX YKCe U1 pEeIICHUS 3a/1a4d, IPUMEHSTh anroput™ EBkinmnaa;

CBOOOJHO OMNEPUPOBATH MOHATHEM OCTAaTKa MO MOJYJIO, 3aMHUChIBaTh HATYypaJIbHbIE
YHUCla B pa3JIMYHBIX MO3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEpUpPOBaTh TMOHATUSAMHU: KOMIUIEKCHOE YHMCIO M  MHOXECTBO
KOMITJIEKCHBIX ~YHCEJ, TMPEACTABISITh KOMIUIGKCHBIE 4YHCIa B anreOpanvyeckoil u



TPUTOHOMETPUUYECKON (opMe, BBHIMOJIHATH apu(PMETUYECKUEe ONepalud C HUMH U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:

CBOOOJTHO  OMEpUPOBaTh TMOHATUSAMM: HUpPpPALMOHATbHBIE, [OKa3aTeJIbHbIE U
jJorapuMUYECKUE€ HEPABEHCTBA, HAXOJUTh UX PEHICHUS C IMOMOIIbI0 PaBHOCHIIBHBIX
EPEXO/I0B;

OCYILECTBISATH OTOOP KOPHEH MpHU PElIeHUH TPUTOHOMETPHUUECKOTO YPaBHEHUS;

CBOOOJTHO OMNEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSIThH
HEOoOXoauMble (POPMYJBI  JIJIi  PEHICHUS OCHOBHBIX THUIOB TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: CUCTEMA M COBOKYIHOCTb YPaBHEHUU U
HEPABEHCTB, PAaBHOCWIbHBIE CHUCTEMBl M CHCTEMBI-CIEACTBHUS, HAXOAUTh PpPELICHUS
CHUCTEMbl M COBOKYITHOCTEH palMOHAIbHBIX, HWPPALMOHAIBHBIX, IIOKA3aTEJIbHbIX U
JorapuMUYECKUX YPABHEHHUI U HEPABEHCTB;

pemarb panuoHANIbHBIE, HUPPALMOHANIbHBIE, MOKa3aTellbHbIE, JOrapu(pMHUUECKHe U
TPUTOHOMETPUUECKUE YPAaBHEHHS U HEPABEHCTBA, COACPKALIUE MOJIYJIH U ITapaMeETPhL;

NPUMEHSATH TparuecKue METOJIbI ISl PEIICHUsS YPAaBHEHUW U HEPaBEHCTB, a TaKkKe
3a/1au ¢ mapaMeTpamus;

MOJICIUPOBATh pPEAIbHbIE CUTYallMM Ha S3bIKE alareOpbl, COCTABIISITH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI MO YCIOBHUIO 33/1a4, UCCIE0BATh IOCTPOCHHbBIE
MOJEIM C MCIOJIb30BAaHUEM almapaTta aiareOpbpl, HHTEPIPETUPOBATH IOITYUYEHHBIH
pe3ynbTar.

DOyHKUMHA U TPaPuKU:

CTPOUTH IpaPUKU KOMIO3UINU (PYHKIUH C TOMOILBIO 3JIEMEHTAPHOIO UCCIIEIOBAHMUS
Y CBOMCTB KOMITO3ULIUM JBYX (PYHKIIUH;

CTPOUTh TE€OMETpHUYECKHEe OOpa3bl ypaBHEHUI W HEPABEHCTB Ha KOOPJIMHATHOMN
IUIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: TPAdUKH TPUTOHOMETPUIECKUX (PYHKITUH;

NPUMEHATH (DYHKIMH JIJIS1 MOJIETMPOBAHUS M UCCIIEIOBAHUS PEAIbHBIX MPOLECCOB.

Havana mareMaTH4ecKoro aHajmsa:

UCIOJIb30BaTh MPOU3BOAHYIO [UJISl UCCIENOBaHMS (YHKUMM HAa MOHOTOHHOCTH U
IKCTPEMYMBI;

HAaXOJUTh HauOOJbIlIEE W HaUMEHbIIEe 3HAaueHUA (GYHKIUA HEMPEePHIBHOM Ha
OTPE3KE;

UCIIOJIb30BaTh  MPOM3BOAHYIO Ui HAXOXKACHHS  HAWIY4ylIero pelieHus B
OPUKIAAHBIX, B TOM YHCIE COIUATBbHO-DKOHOMHYECKHUX, 3ajavax, JJIsi OMpeaesieHus
CKOPOCTH U YCKOPEHHSI TIPOIecca, 3aJaHHOTO (OpMYIIOi Uitk TpaduKom;

cBOOOJIHO OMNEpUpPOBaTh MOHATHAMH: IEPBOOOpa3Hasi, ONpeACNEHHBIN HHTErpall,
HaXOJUTh NEPBOOOPA3HBIE PJIEMEHTAPHBIX (PYHKIMN U BBIUUCIATH MHTErpai no Gopmyse
Hrrorona-Jlenibnumna;

HAXOJIUTh TUIOMIAHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIIBIO MHTETPAIA;



UMETh TMPEACTAaBIEHHE O MaTeMaTUYeCKOM MOJEIUMPOBAHWM Ha MpHUMeEpe
cocTaBiieHUs AU PepeHnanbHbIX YPaBHEHU;

pemiate MPHUKIAIHBIE 3aJayd, B TOM YHUCJIE COIMAIbHO-3KOHOMHUYECKOTO U
¢u3nUecKkoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosau4yectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM
o/ NPOrpaMMEI Beero Kourposbnbie IIpakTHyeckue
padoThI padoThI

MHO0k€eCcTBO 1€HCTBUTENIBHBIX
gucesl. MHOTOWICHBI.

1 PaunonanbsHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
ypaBHEHUH

5 Oynkuuu u rpapuku. CreneHHas 12 1
(GyHKLHUS C LIETBIM ITOKa3aTeeM
Apudmerndeckuii KopeHb N-0it

3 crenenu. ppanroHanbHbIe 15 1
ypaBHEHUS

4 [Toka3zarenbHas GyHKUIHS. 10 1
[Toka3arenbHble ypaBHEHUS

5 Jlorapudmuueckas QyHKIHUS. 18 1
Jlorapugmuueckue ypaBHEHHS

5 Tpuronomerpuyeckue BbIpaKeHUs U 29 1
ypaBHEHUS

7 [locnenoBarenbHOCTH U IPOTPECCUU 10 1

8 HenpepriBable QyHKINN. 20 1
IIpownsBoaHas

9 [ToBTOpenue, 06001IEHNE, 5 5
CUCTEMATH3alMsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O0 136 10 0

[TPOT'PAMME




11 KIIACC

KoanuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM
w/n IpOTpaMMEI Beero Kontpoabusbie IIpakTuueckue
padoThI padoThI
1 UccnenoBanue GyHKINM ¢ 29 1
MTOMOIIHIO TIPOU3BOHON
2 ITepBooOpasHast 1 HHTETpaI 12 1
I'paduku TPUTOHOMETPHUUECKUX
3 ¢ynkuunii. Tpuronomerpuyeckue 14 1
HEPABEHCTBA
4 HppanuonanpHble, OKa3aTeJIbHbBIE U 24 1
norapuMuuecKre HepaBeHCTBA
KommiekcHbie uncna 10
6 HarypanbHble U 1enbie yrcia 10
CucreMsl palioHaIbHBIX,
7 HUPPALMOHATILHBIX IMOKA3aTEIbHBIX U 12 1
jorapu(pMUUECKUX ypaBHEHHMA
8 3amaun ¢ mapaMeTpamu 16 1
9 [ToBTOpEHHE, O606H16HI:I€, 16 5
CUCTEMAaTH3AIHsI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 136 10 0
[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoaudecTBO 9acoB

JarTa usyyenus

Ne
Tema ypoka
n/n KoHTpoJbHbIe
Bcero
padoThI
MHO03k€eCTBO, Onepaluy HaJl MHOKECTBAMH U UX CBOMCTBA
Huarpammsl Ditniepa-Benna
[IpuMeHeHne TeOpeTHKO-MHOKECTBEHHOTO anmapara Jyisi peleHus 3a1a4 1
4 Panmonansapie uncna. OOBIKHOBEHHBIE M IECATHYHBIE IPOOH, MMPOIICHTHI, OCCKOHEYHBIC 1
MIePUOTUYECKHE TPOOH
5) Bxoonoii konmpons 1 1
6 [Ipumenenue qpoOei U IPOIEHTOB ISl PeIICHUS TPUKIIATHBIX 33/1a4 1
7 [Ipumenenue qpobeit ¥ MPOLEHTOB ISl peIIeHUs IPUKIAIHbIX 3aa4 1
8 [HelicTBuTenpHble yncia. PaninoHanbHble U UppallMOHAJIBHBIE YHCIIa 1
9 Apudmerndeckue onepanuu ¢ 1eHCTBUTETLHBIMU YHCIIAMU 1
10 Mopynp AeiICTBUTENBHOTO YKCIIa U €r0 CBOMCTBA 1
1 [TpubnmkEHHBIE BRIYUCICHUS, TIPAaBUJIa OKPYTJICHHUS, TPUKUIKA U OLIEHKA pe3yabTaTa 1
BBIUMCIICHU N
12 OCHOBHBIE METO/IbI PEIIESHHUSI IEJBIX U JPOOHO-PAIMOHATIFHBIX YPaBHEHUH M HEPABEHCTB
13 OcHOBHBIE METOJIBI PEIICHUS IENBIX U APOOHO-PAIlMOHATLHBIX YPaBHEHUI U HEPABEHCTB 1
14 OCHOBHBIE METOJIBI PEIIESHHUSI IIEJBIX U JPOOHO-PAIMOHATFHBIX YPAaBHEHUH 1 HEPABEHCTB
15 MHorouseHsl OT OJTHOM epeMeHHOU. JleneHre MHOTrouJIeHa HA MHOTOWIEH C OCTaTKOM. 1
Teopema besy
16 MHorouseHs! ¢ 1easiMu ko3¢ dunnentamu. Teopema Buera 1
17 Pemienne cucrem TUHENHHBIX YpaBHEHUN 1
18 Pemenue cucrem TMHEWHBIX YpaBHEHHM 1
19 Martpwuiia CUCTEMBI TUHEWHBIX YpaBHEHUN. ONpeaenuTeTh MaTPHUILLI 2X2, eTo 1




FeOMeTpI/I‘IeCKI/Iﬁ CMBICII U CBOﬁCTBa; BBIYHCIICHHUEC €TI0 3HAYCHU A

Ornpeaenuresib MaTpUIbl 2X2, €ro TeOMETPUUYECKUM CMBICT U CBOMCTBA; BHIYMCIICHUE €T0

20 1
3HA4YeHUs

21 [IpuMeHeHue onpenenuTens A peleHUsl CUCTEMBbI JINHEWHBIX YPaBHEHUU

22 Pemienue npukiiagHbIX 3a7a4 ¢ HOMOILBIO CUCTEMBbI TMHEHHBIX YpaBHEHUN 1

23 Pewienne npukiiagHbIxX 3a/1a4 ¢ IOMOLIBIO CUCTEMbI JIMHEHHBIX YPAaBHEHUI

24 Koumponvnasa paooma: Ne Ino meme 1

"Payuonanvnsie ypasnenusn u nepagencmea. Cucmemul 1uHeunvix ypagnenuu'"

o5 Oynk1us, crocoosl 3ananus GyHkun. Bzanmuo odparusie pynkunu. Kommosumms 1
byHKUIMMA

26 ['paduk pynkuuu. JaemeHTapHble mpeodpazoBaHus rpadukoB QyHKIUH 1

97 OO6nacTb onpeneneHuss 1 MHOXKeCTBO 3HaueHui pynkuu. Hynu ¢pyHkumu. 1
[TpomexyTKH 3HaK MOCTOSIHCTBA

08 UYérnsie 1 HeuéTHBIe GyHKIMU. [leproanueckue GpyHkuun. [IpoMexyTku MOHOTOHHOCTH 1
byHKIUM

29 MaxkcumyMbl 1 MUHUMYMBI QyHKIMH. Hanbomnbiee 1 HauMeHblee 3Ha4eHne QYHKIIUU 1
Ha NPOMEXKYTKE

30 JluneliHas, KBapaTU4HAs U TPOOHO-TUHEHHAS PYHKINU 1

31 DJIEMEHTAapHOE HUCCIIEI0OBAaHUE U ITOCTPOEHHE IPpaUKOB 3TUX (PYHKIUN 1

32 DeMeHTapHOe UCCIIeI0BaHUE U MOCTPOEHUE IPaUKOB ATUX (PYHKIIHIA 1

33 Crenensb ¢ 1enpIM nokaszareneM. buaom Herorona 1

34 Crenens ¢ nenslM nokasareneMm. buaom Herotona 1

35 CrenenHas GyHKIUS C HaTypaJlbHBIM U LI€JbIM MToKazaresneM. E€ cBoiicTBa u rpaduk 1

36 Konmpononas paooma: Ne 2 no meme 1

"Cmenennasa ¢pynkyusa. E€ ceoticmea u cpagux"”

37 ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBa 1

38 Apudmernueckuil KOpeHb HaTypaJbHON CTEIIEHH U €ro CBOICTBa 1

39 [TpeoOpa3zoBanHms YUCITOBBIX BRIPAKCHHH, COAEPIKAIINX CTETICHH U KOPHH 1

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIA, COACPIKALINX CTEIIEHH U KOPHU 1




41 [IpeoOpa3zoBanHms YUCITOBBIX BBIPAXKCHHH, COAEPIKAIINX CTETICHH U KOPHH 1

42 Uppannonanbheie ypaBHeHHsS. OCHOBHBIC METOIbI PEIICHUS UPPAITTOHATHLHBIX 1
ypaBHEHUH

43 Wppannonansueie ypaBHeHUuss. OCHOBHBIE METOBI PEIICHUS UPPAITUIOHATBHBIX 1
ypaBHEHUI

44 Hppanvonansupie ypaBHeHHs. OCHOBHBIC METOBI PEIICHHS UPPAIlMOHATBHBIX 1
ypaBHEHUH

45 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALMOHAIBHBIX YPABHEHUN 1

46 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUN UPPALIMOHAIBHBIX YpaBHEHUN 1

47 PaBHOCWIBHBIE ITEPEXO/BI B PELICHUU UPPALUOHAIBHBIX YPABHEHUN 1

48 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUN UPPALIMOHAIBHBIX YpaBHEHUN 1

49 CaoticTBa U rpaduK KOpHs N-Oi CTeNeHH KaK (PYHKIIMH 0OpaTHOW CTETICHH C 1
HaATypaJIbHBIM ITOKa3aTeleM

50 CaoticTBa U rpad UK KOpHSI N-0i CTETICHH KaK (YHKIIMH OOpaTHOW CTETICHH C 1
HaTypaJbHBIM TOKa3aTesieM

51 Konmponvnaa pavoma: Ne 3 no meme 1

"Ceoiicmea u zpaguk kopua N-oit cmenenu. Uppayuonanvnuie ypasnenusn'’

52 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOICTBA 1

53 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

54 CrermneHsb ¢ pallmOHATBHBIM MTOKa3aTeIeM U e€ CBOWCTBa 1

55 [TokazarenpHas GyHKIMS, €€ CBOWCTBA U rpaduk 1

56 Ucnonb3oBanue rpaduka GyHKINUU 11 pelIeHus] ypaBHEHU N 1

57 Hcnonp3zoBanue rpaduka GyHKIIUN 1)1 pEIICHUS] ypaBHEHU I 1

58 [TokazarensHbie ypaBHEeHUs1. OCHOBHBIE METO/bI PEUICHHS MMOKA3aTeNbHBIX YPaBHEHUN 1

59 [TokazaTenpHbIe ypaBHEHUsI. OCHOBHBIE METOIBI PEUIEHHUS MTOKA3aTEIbHBIX YPABHEHUI 1

60 [TokazarenpHbie ypaBHEeHUsI. OCHOBHBIE METOABI PEUICHUS MOKa3aTeIbHBIX YpaBHEHUHN 1

61 Koumponvnas paboma: Ne 4 no meme 1

"Ilokazamenvnaa ynkuyus. Illokazamenvnoie ypasuenun'
62 Jlorapudwm yucna. CBoiicTBa norapugma 1




63 Jlorapudm uucna. CoiicTBa gorapudma 1

64 Jlorapudwm yucna. CBoiicTBa norapudma 1

65 JlecsaTuuHbIC U HATYpAJIbHBIC JTOTAPUPMBI 1

66 JlecaTuuHbIE U HATYypaJIbHBIE JTOTApH(PMbI 1

67 [IpeoOpazoBanue BEIpaXEHUH, COAECPIKAMUX JTorapu(Mbl 1

68 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIIUX JTOTAPHPMBbI 1

69 [IpeoOpazoBanue BEIpaXEHUH, COAEPKAMUX JToTapu(PMbI 1

70 Jlorapudmuueckas GyHKIUsA, €€ CBONCTBA U rpaduK 1

71 Jlorapudmmueckas GpyHKIus, €€ CBOHCTBA U Tpaduk 1

72 Hcnonws3oBanue rpaduka GyHKIUU AT peLICHUS YpaBHEHHMA 1

73 Hcnonp3oBanue rpaduka GyHKIUK A1 PELICHUST YpaBHEHUH 1

74 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC METOIbI PEIICHUS JIOTapU(HMUICCKUX 1
YpaBHEHUU

75 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JIOTapU(HMUIECKUX 1
yYpaBHEHUU

76 Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METOIBI PEIICHUS JOTapuhMUUECKIX 1
ypaBHEHHIA

77 PaBHOCHITBHBIE TIEPEXO/Ibl B PELICHUH JTOTapU(PMUIECKIX YpaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH JIOTapU(DMUIECKUX YPaBHECHUN

79 Konmponvnaa pavoma: Ne 5 no meme 1

"JIocapughmuueckan hpynkyusa. Jlocapugpmuueckue ypasnenusn'

80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YMCIIOBOTO apryMeHTa 1

81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YMCIIOBOTO apryMeHTa 1

82 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOTO apryMeHTa 1

83 APKCHHYC, apKKOCHHYC U apKTaHT€HC YMCIIOBOTO apryMeHTa 1

84 Tpuronomerpudeckas OKpyKHOCTb, OIPEIeICHHE TPUTOHOMETPUYECKUX (PYHKIIUI 1
YHCIOBOTO apryMeHTa

85 TpuroHoMmeTpuveckast OKpy>KHOCTb, ONIPEICIICHHE TPUTOHOMETPUYCCKUX (PYHKITUI 1

YHCIIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKECHUN 1
91 [IpeoOpa3zoBaHKe TPUTOHOMETPUIECKUX BBIPAKESHUN 1
92 [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKECHUN 1
93 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1
94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
95 Pemienne TpUroHoMeTpUUECKUX ypaBHEHUI 1
96 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1
97 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUI 1
98 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1
99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
100 = PemeHue TPUTOHOMETPUYECKUX YPAaBHEHUI 1
101 Konmponvnaa paboma Ne 6 no meme 1
"Tpuzonomempuueckue 6bIpax@cenus U mpuzoHomempuueckue ypaguenusn'
102 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUs TOCIE0BaTeIbHOCTEN. MeTon 1
MaTeMaTHYeCKOW MHAYKIUH
103 MOHOTOHHBIE M OTPaHUYEHHBIE TIOCIIE0BaTEILHOCTH. VicTOpHs aHam3a 6ECKOHEYHO 1
MaJTbIX
104  Apudmernueckas nporpeccus 1
105  T'eoMeTrpuueckas mporpeccus 1
106 =~ BbeckoHeuHO yObIBaroIas reoMeTpuyecKas porpeccus 1
107 = Cymma OeckoHEYHO yOBIBaIOIIEH reOMETPHUECKOM Mporpeccun 1
108  JIuHeWHbIH 1 SKCIOHEHIMAIBHEINA pocT. Yucio e. @opmyra CI0KHBIX MPOIICHTOB 1
109 JInHEeNHBIN U SKCIIOHEHIUAIBHBINA pocT. Yncio e. @opmysia CI0KHBIX IPOLICHTOB 1
110 = Hcmonb3oBaHME MPOTPECCUU TSI PEIICHUS PEATbHBIX 3314 MPUKIIATHOTO XapaKTepa 1




111 Konmponsnas paooma: Ne 7 no meme "Ilocnedosamenvrnocmu u npozpeccuu'’ 1 1
112 = HemnpepsiBHBIE (DYHKIIMH U UX CBOWCTBA 1
113 = Touka pa3pbeiBa. ACUMITOTHI TpadUKOB QYHKITUH 1
114 = CsoiicTBa pyHKIMI HETIPEPHIBHBIX HAa OTPE3KE 1
115  CaoiicTBa GyHKINI HETIPEPHIBHBIX HAa OTPE3KE 1
116 =~ Meroa UHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1
117  Merox uHTEPBAIOB JJIsl pELIEHHSI HEPABEHCTB 1
118 = Meroa UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
119  IlpumeHeHue CBOMCTB HENMPEPHIBHBIX (DYHKIIMIHA IS peHICHUs 33124 1
120  IIpumeHeHHE CBONCTB HEMPEPHIBHBIX (DYHKIUMN Al pelIeHUs 3aa4 1
121 = IlepBas u BTOpasi MpOU3BOIHBIE (PYHKITHH 1
122  OmnpeneneHue, reOMETPUUECKUN CMBICT MPOU3BOAHON 1
123 OmnpenencHue, GU3NICSCKHIA CMBICI TIPOU3BOTHON 1
124 = VYpaBHeHue KacaTelabHOH K rpaduky QyHKIUU 1
125  VYpaBHeHue kacaTteiabHOH K rpaduky QyHKINU 1
126  Ilpou3BojHBIE 3JIEMEHTAPHBIX (PYHKLIUH 1
127  Tlpou3BoJHBIE dJIEMEHTAPHBIX (PYHKIUI 1
128  IlpomsBojHast CyMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH () YHKIIHA 1
129 = IlpousBojHast CyMMBI, IPOM3BEAEHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIUH 1
130  IIpowmsBojHast CyMMBbI, TPOM3BEACHHUS, YACTHOTO U KOMITO3UITUH (DYHKITHIA 1
131 Koumponvnasa paboma: Ne 8 no meme "llpouszeoonasn’ 1 1
132 [ToBTOpeHME, 0000MEHNE, CHCTeMaTH3aIus 3HaHWH: ""Y paBHeHUS " 1
133 [ToBTOpenue, 06061meHne, cucTeMaTu3anus 3Hanuii: "OyHkun" 1
134 Ilpomesccymounas ammecmayusa. KMP. 1 1
135 Ilpomesicymounas ammecmavyua. KMP. 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aIUs 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KJIACC

JlaTa
KosmnuecTBo yacos usyuer
Ne Tema ypoka
n/n
KonTpoabubie IIpakTnueckue
Bcero
padoThI padoThI

1 [TpuMeHeHne NPOU3BOIHOMN K HCCIeI0BaHUIO (DYHKIMH HA MOHOTOHHOCTh U 1

JKCTPEMYMBI
5 [IpumeneHre TPON3BOIHON K UCCIETOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H 1

AKCTPEMYMBI
3 [TpuMeHeHne NPOU3BOIHOMN K UCCIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U 1

3KCTPEMYMBI
4 [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMH HAa MOHOTOHHOCTh U 1

JKCTPEMYMBI
5) Bxoonoii konmpons 1 1
6 [TpuMeHeHne NPOU3BOIHOMN K HCCIeI0BaHNUIO (DYHKIIMI HA MOHOTOHHOCTh U 1

JKCTPEMYMBI
7 Haxoxaenne HanbombIIero 1 HaMMEHbILIEr0 3HaYeHHsI HETIPEPhIBHOM (PyHKIIMU Ha 1

OTpe3Ke
8 HaxoxneHrne HaubobII1ero 1 HaMMEHbIIEro 3HaYeHNsI HelTpepbIBHOW QYHKIIMU Ha 1

OTpe3Ke
9 HaxoxxneHne HanOobIIero 1 HAMMEHBIIET0 3HAYSHUsI HEPEPhIBHON (PYHKIIUH Ha 1

OTpe3Ke
10 Haxosxenne HanOoIbIIIero 1 HANMEHBIIIETO 3HAYSHUST HEMTPEPHIBHON (DYHKIINH HA 1

OTpe3Ke
1 Haxoxxnenne HanOobIIero 1 HAMMEHbIIET0 3HAYeHUsI HEPEPhIBHON (PYHKIIUH Ha 1

OTpe3Ke




Haxoxnenre HanOoJIbIIero 1 HAMMEHBIIETO 3HAYSHUSI HEPEPHIBHON (QYHKIIUHN Ha

12 1
OTpe3Ke

13 [TpumeneHre NpoON3BOIHON AJIST HAXOMKACHUS HAWITYULIETO PEICHHUS B IPUKIIAIHBIX 1
3agadax

14 [TprMeHeHre NPOU3BOIHOM /1711 HAXO0XKIEHUS] HAWJIYULIEro PeLIeHNs B IPUKJIIaIHbIX 1
3azauax

15 [IpumMeHeHre TPON3BOIHON AJIS OMIPEENICHHS] CKOPOCTH U YCKOPEHHSI TpoLiecca, 1
3a/1aHHOTO (OPMYIION W TPaPUKOM

16 [IpumeHeHre mPON3BOIHON AJIsl OMIPEEIICHUS] CKOPOCTH U YCKOPEHHS Ipolecca, 1
3aIaHHOTO (POPMYJION MITH TPaPUKOM

17 Komnoszumus ¢pyHkimii 1

18 Komnosunus ¢pyHkumit 1

19 Komnoszumus ¢pyHkimii 1

20 I'eomerprueckue oOpa3sl ypaBHEHHI Ha KOOPAMHATHON TNTIOCKOCTH 1

21 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOM IJIOCKOCTH 1

29 Konumponvnas paboma: Ne 1 no meme 1

"Uccneodosanue ynkuyuit ¢ nomouipbro npouszeoonon’’

23 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX 1

24 [TepBooOpazHbie aneMeHTapHbIX QyHKIMHA. [IpaBuia HaxoKaeHUs IEpBOOOPa3HBIX 1

25 [TepBooOpazHble anemMeHTapHbIX GyHKIMH. [IpaBuia HaxoXxAeHNs TepBOOOPa3HBIX 1

26 Wurerpan. 'eomeTpruuecknii cMpIca MHTETpajia 1

27 Brruucnenue onpenenéanoro uaTerpaia nmo Gpopmyne Herotona-JleniOnura 1

28 Brruucnenue onpeaenénnoro uurerpana no gopmyne Hetotona-Jleitbnuma 1

29 [TpuMeHeHre MHTETpaa ISl HAXOXKACHUS TUTOMIAIEH TIOCKUX QHUTYD 1

30 [Ipumenenue nHTErpaia s HaX0XKJACHUS 00BEMOB Fr€OMETPUYECKHUX TeT 1

31 [Tpumeps! pemieHuit AU pepeHnnaIbHbIX YpaBHEHUH 1

32 [Ipumeps! pemenunit muddepeHraIbHbIX ypaBHEHUN 1




MaremMaTrudeckoe MOACIINPOBAHUC PCAJIBHBIX MIPOUCCCOB C TIOMOIIIBIO

33 . 1
nuddepeHIATbHBIX YpaBHEHUH

34 Koumponvnan paboma: Ne 2 no meme "'Ilepsooopaznas u unmezpan' 1

35 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpaduKu 1

36 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U rpaduKu 1

37 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpaduKu 1

38 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku 1

39 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu 1

40 OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C IOMOIIBIO TPUTOHOMETPUUECKOMN 1
OKPY>KHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO TPUTOHOMETPUUYECKON 1
OKPY>KHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TOMOILBIO TPUTOHOMETPUYECKOM 1
OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C MTOMOIIBIO TPUTOHOMETPUUECKOM 1
OKPYKHOCTH

44 Pemenune TpuroHoMeTpu4ECKNX HEPABEHCTB 1

45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB 1

48 Koumponvnas paboma: Ne 3 no meme 1

"I’ pagpuku mpuzonomempuueckux gynkuyuii. Tpuconomempuueckue nepasencmea’’

49 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METO/IbI PELIECHHUS I0KA3aTEIbHBIX HEPABEHCTB 1

51 OCHOBHBIE METO/IbI pEIICHUS I0KA3aTEIbHBIX HEPABEHCTB 1

52 OcHOBHBIE METO/IbI PEILIEHNUs TOKA3aTEIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI peIIeHUs JTorapu(PMUIECKUX HEPABEHCTB 1




94 OCHOBHBIE METO/IbI pelIeHUs JToTapu(hMUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMHUIECKUX HEPABCHCTB 1
56 OCHOBHBIE METO/IbI peIIeHUs JToTapu(HPMUIECKUX HEPABEHCTB 1
o7 OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PELLICHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PEIICHUS] UPPALTUOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEeIIEHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
61 I'paduueckue meTop! penieHus: UppaloHaIbHbIX YPAaBHEHUM 1
62 ['padmyeckue METOABI pelICHHUS UPPAIIMOHAIBHBIX YPaBHEHUN 1
63 I'paduueckne MeTOIBI peIICHHS TOKA3aTEIbHBIX YPAaBHEHUN 1
64 ['padpraeckue METOIBI pelIeHUs IMOKa3aTEIbHBIX HEPABESHCTB 1
65 I'paduueckue meTob! perieHus JorapupMUIeCKuX ypaBHEHUN 1
66 I'paduueckue MeTo bl pelIeHus Jorapu(PpMUIECKIX HEPABEHCTB 1
67 I'padmnueckue metoas! penieHus J1orapupMUIECKUX HEPABEHCTB 1
68 I'paduueckue MeTO bl PELIeHUs TOKa3aTeNbHbIX U JOrapu(pMUUECKUX YpaBHEHHH 1
69 ['paduueckue MeTob! pereHus MoKa3aTeNIbHbBIX U JIOTapU(PMUIECKUX YpaBHEHUN 1
70 I'paduueckue MeTob! peneHus: NoKa3aTeIbHBIX U JIOrapu(MUYECKUX HEPABEHCTB 1
71 I'paduueckue MeTo bl pelIeHNs] TOKa3aTeNbHbIX U JJOrapu(pMUUECKUX HEPABEHCTB 1
79 Konumponvnas paboma: Ne 4 no meme 1
"Hppayuonanvhule, nokazamenvHole u aozapumuyeckue Hepasencmea'
73 KommuiekcHble uncna. Anredpandeckas 1 TPUTrOHOMETpHUYEcKast pOpMBI 3alHCH 1
KOMIIJIEKCHOT'O YHCIIa
74 KommiekcHble uncna. AnreOpanueckas U TpUroHOMeTpudecKkas (OpMbl 3aITUCH 1
KOMIIJIEKCHOT'O YHCIIa

75 Apudmerrdeckue onepanun ¢ KOMILIEKCHBIMHA YUCTIaMHU 1
76 ApudmeTndeckne onepanuy ¢ KOMILUIEKCHBIME YUCIIaMU

77 N3o0pakeHre KOMIUICKCHBIX YHCe Ha KOOPAMHATHOM IITIOCKOCTH 1




78 N3o0paxenue KOMILJIEKCHBIX YHCET HA KOOPIMHATHOM MIIOCKOCTH 1
79 ®opmynia Myaspa. KopHu N-0i CTENeHN U3 KOMIUIEKCHOTO Yucia 1
80 ®opmyna Myaspa. KopHu N-0if cTeneHn U3 KOMIUIEKCHOTO YKCiIa 1
81 [IpumeHeHre KOMITICKCHBIX YHCEN [Tl pEIICHUs (PU3HUECKUX ¥ TeOMETPUICCKHX 33/1ad 1
82 Konmponsnas paboma: Ne 5 no meme ""Komnnexcusie uucna' 1
83 HarypanbHble U 1enbie yrcia 1
84 HatypanbHble u 1enbie yrcna 1
85 [IpumeHeHHE TPU3HAKOB JACTUMOCTH EJIBIX YUCEIT 1
86 [TpumeHeHre TPU3HAKOB IETMMOCTH IIENIbIX YHCET 1
87 [Ipumenenne npuszHakoB Aenumoctu nensix yucen: HOJl u HOK 1
88 [Ipumenenue npusHakoB AeauMocTy neinbix yncen: HOJ[ u HOK 1
89 [IpuMeHeHne NprU3HAKOB ACIIMMOCTH LEJIBIX YHCEII: OCTATKU 110 MOJIYIIO 1
90 [TpuMmeHeHre TPU3HAKOB AETUMOCTH IIENIBIX YHCEI: OCTATKU MO0 MOIYITIO 1
01 [IpumeHeHre MPU3HAKOB JACTUMOCTH IEJIBIX YUCEIT: AITOPUTM EBKINIA [T peIieHus 1
3a/1a4 B LIETIBIX YKCIaX
92 Konumponsnan paboma: Ne 6 no meme ""Teopus yenvix uucen' 1
93 CucreMa 1 COBOKYITHOCTh ypaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS 1
94 CucreMa ¥ COBOKYITHOCTh ypaBHEHUI. PaBHOCHIIBHBIC CHCTEMBI H CHCTEMBI-CIICICTBUS 1
95 OcCHOBHBIE METOJIbI PEIIEHHUSI CUCTEM U COBOKYITHOCTEH PallMOHAIBHBIX YPaBHEHUH 1
96 OCHOBHBIE METOJIBI PEIICHUS CUCTEM W COBOKYITHOCTEH UPPAITMOHATBHBIX YPABHCHHH 1
97 OcCHOBHBIE METOJIBI PEIIIEHHUSI CUCTEM U COBOKYITHOCTEH MOKa3aTENbHBIX YpaBHEHUN 1
98 OCHOBHBIE METOJIBI PEIIECHUS CUCTEM U COBOKYITHOCTEH TTOKA3aTeIbHBIX YPaBHEHUN 1
99 OcCHOBHBIE METOJIBI PEIIEHUsI CUCTEM U COBOKYITHOCTEH Jorapu(pMUUECKUX YpaBHEHHIA 1
100 = OcHOBHBIE METOJIBI PEIICHHS CUCTEM U COBOKYITHOCTEH JOTapU(PMHUECKUX YPaBHEHUN 1
101 [IpumeHeHre CUCTEM K PElICHUI0 MATEMAaTUYECKUX 3a/1a4 M 33/1a4 U3 Pa3IuIHbIX 1

oOracteill HayKu U peasIbHOM JKU3HH, MHTEPIIPETALUs MTOJTYYEHHBIX PE3yIbTaTOB




HpI/IMeHeHI/Ie CHUCTCM K PCHICHUIO MaTCMAaTUYCCKHUX 3a/la4 U 3a1a4 U3 pa3JIMIHbIX

102 oOracTeil HayKu U pealbHOM >KU3HH, HHTEPIIPETALMS TOYY€HHBIX PE3yIbTaTOB 1

103 [IpumeHeHre HEPAaBEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 337a4 U3 Pa3IHIHBIX 1
o0acTeil HayKH U pealbHOM KU3HH, MHTEPIPETaLUs IOTYYEHHBIX PE3yIbTaToOB

104 Koumponvnasa paooma: Ne 7 no meme ""Cucmemot pauuonanvbHoiX, UppayuoHaibHblX 1

noKazameabHulX U n02apumudeckux ypasnenuii”’

105  PanmonHanmbHBIE YpaBHEHUS C TapaMeTpamMu 1

106 = PanmoHanbHBIC HEPABEHCTBA C TapaMeTPaMHU 1

107 = PaumoHanmbHBIE CHUCTEMBI C TApaMETPaMH 1

108 = HppauuoHaibHbIE YpaBHEHHMsI, HEPABEHCTBA C TapaMeTpaMHu 1

109  HppauumoHalbHBIE CUCTEMBI C ITapaMeTpamMu 1

110 = Tloka3arenbHbIC ypaBHEHHS, HEPABEHCTBA C MTApaMeTPaMu 1

111  Iloka3zaTenbHbIC CUCTEMBI C TTApAMETPAMHU 1

112 JlorapupmMuveckrue ypaBHEHHUs, HEPABEHCTBA C TapaMeTpaMH 1

113 = JlorapupmMuyeckue cucTEMBI C MapaMeTpaMu 1

114  TpuroHoMmeTpuuecKkue ypaBHEHUS C MapaMeTpaMu 1

115  TpuroHomerpuueckue HEpaBeHCTBA C apaMeTpaMu 1

116 = TpuroHomMeTpHUYECKHE CUCTEMBI C TapaMeTpaMu 1

117 [TocTpoeHue u uccine0BaHNE MaTEMAaTHYECKUX MOJIETIEH peaIbHbIX CUTYalUi ¢ 1
MOMOIIBIO YPaBHEHUH C MapaMeTpaMu

118 ITocTpoeHne n ncciaen0BaHNe MATEMAaTHYECKUX MOJIETIEN PEATbHBIX CUTYallu ¢ 1
MIOMOIIBIO CUCTEM YPaBHEHUH C MapaMeTpamu

119 ITocTpoeHne n ncciaen0BaHNe MATEMAaTHYECKUX MOJIETIEN PEATIbHBIX CUTYAllul ¢ 1
TIOMOIIIBIO CICTEM YPaBHEHHUH C MTapaMeTpamMu

120 Konmponvnas paooma: Ne 8 no meme "3a0auu c napamempamu'

121 = TloBTopenwue, 0000IIEHNE, CHCTEMAaTH3aWsl 3HAHMA: "Y paBHEeHUs" 1

122 [ToBTOpeHnue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus"




[ToBTOpenue, 06o0IICeHNE, CUCTEMATH3AIUS 3HAHUH:

"VpaBuenus. CucreMbl

123 o 1
ypaBHEHUI
124 TloBropenue, o600mIeHNE, cucTeMaTu3anus 3Hanuii: "HepaBenctna" 1
125 [ToBTOpenue, 0600IIeHUE, ccTeMaTh3anus 3Hanui: "HepaBencraa" 1
126 [ToBTOpenue, 06001eHNe, cucTeMaTu3anus 3Hanuii: "HepaBencrra" 1
127 [ToBTOpenue, 0600IeHNE, cucTeMaTh3anus 3Hanuii: "IIpon3BogHas u e€ npuMeHeHue" 1
128  IloBropenme, 0000mEeHNEe, cucTeMaTn3anus 3Hanuii: "[IponsBoaHas u e€ npumeHenue" 1
129 [ToBTOpeHme, 0000IIeHUE, ccTeMaTh3anus 3Hanui: "IIpousBoaHas u e€ npuMeHeHue" 1
130  Iloropenme, 0000IIEHHE, CHCTeMaTH3anus 3HaHuii: "MHTerpan u ero npumeHenue" 1
131 [ToBTOpenue, 06061IeHNe, cucTeMaTH3anus 3HaHui: "OyHkun" 1
132 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanuii: "OyHKkun" 1
133 [ToBTOpenue, 06061IeHNe, cucTeMaTH3anus 3HaHui: "OyHkun" 1
134 Ilpomescymounan ammecmayusn. KMP. 1
135 Ilpomesrcymounas ammecmavyua. KMP. 1
136 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3zmsax A.I'., Homuposckuii [[.A., [Tonskos B.M.; nox penakuuei
[Tononbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO
«M3narenbctBo «IIpocBemeHune

* Marematuka. Anre6pa u Hauajga MaTeMaTH4YeCKOro aHanmsa, 11 kmacc/
Mepaznsk A.I'., Homuposckuii J[.A., [TonsikoB B.M.; nox penakuueit
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO

«3narensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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